Impaired endothelium-dependent acetylcholine-induced coronary artery relaxation in patients with high serum remnant lipoprotein particles.
Acetylcholine (Ach)-induced vascular relaxation is mediated by nitric oxide released from the endothelium. Hence, impaired Ach-induced relaxation reflects endothelial dysfunction. The action of lipoprotein lipase on chylomicrons and very low density lipoproteins produces remnant lipoproteins (RLP) rich in triglycerides (TG), cholesterol (C) and apolipoprotein E (apo E). Apo E on RLP serves as a ligand for uptake of RLP by macrophages, endothelial cells and other cells expressing the LDL receptor or the remnant receptor; uptake of RLP by vascular wall cells can promote atherosclerosis. Serum C, TG, Lp(a), apo E, apo A-I, apo B, HDL-C and RLP-C were measured in 652 patients who underwent diagnostic coronary angiography. Of these, 48 (32 males and 16 females, age 59 +/- 10 years) were suspected of having ischaemic heart disease because they had chest pain, but without angiographic evidence of atherosclerotic coronary artery disease defined as a discrete stenosis or intimal irregularity, and without any other known underlying heart disease. These were selected for acetylcholine provocation test in the left coronary artery. Nineteen of 48 patients had high RLP-C ( > or = 5 mg/dl, mean 8.7 +/- 3.1 mg/dl), 29 had normal RLP-C ( < or = 5 mg/dl, mean 2.4 +/- 0.4 mg/dl, P < 0.0001). The percent change (-, constriction, or +, dilation) in coronary artery diameter after intracoronary injection of Ach was smaller in the high RLP-C group, compared with the normal RLP-C group thus, in the left anterior descending artery, -33 +/- 23 vs -8 +/- 25 in the proximal segment (P <0.01), -30 +/- 37 vs -3 +/- 29 in the mid segment (P < 0.01), -17 +/- 47 vs 16 +/- 43 in the distal segment (P < 0.001); in the left circumflex artery, -29 +/- 46 vs -9 +/- 28 in the proximal segment (P < 0.01), -29 +/- 43 vs -5 +/- 34 in the mid segment (P < 0.01), -26 +/- 43 vs 10 +/- 31 in the distal segment (P < 0.001). There were no significant differences in other lipid levels. These results suggest that there is an association between high serum RLP-C and coronary vascular endothelial cell dysfunction and that RLP-C may be taken as a marker of early stage coronary artery atherosclerosis not detectable by angiography.